Oxpeckers (Buphaginae) are confined entirely to the Afro-tropical region. Both species of oxpecker occur in South Africa, the yellow billed oxpecker Buphagus a/ricanus and the redbilled oxpecker B. erythrorhynchus. Although the range of the two species is vast, the fact that they are wholly dependent on the presence of large domestic or wild ungulates means that their distribution is often patchy (Pitman 1956 ). Evidence of a shrinking distribution of both species over most of their former ranges is available (Clancey 1964 , Attwell 1966 . Siegfried, Frost, Cooper & Kemp (1976b) have indicated that the present distribution of B. a/ricanus is not known in South Africa and that the species must be considered to be in danger of extinction in the country. This paper is an attempt to enlarge knowledge of the ecology and distribution of B. a/ricanus in South Africa including the Homelands, Bophuthatswana, Transkei and Venda in a historical context. Lesotho and Swaziland are also covered by this review.
Methods
An attempt was made to collate the existing literature for B. a/ricanus from South Africa. Requests for information were sent to museums, universities, ornithologists, conservation bodies, societies concerned and scientific journals in an endeavour to trace unpublished records, specimens, eggs or relevant information. The Hluhluwel Corridor/Mfolozi Game Reserve complex, Mkuze Game Reserve and the Kruger National Park were also surveyed for 33 days, 11 days and 10 days respectively to determine the present status of the species.
Results

Food preferences
Van Someren (1951) analysed seven stomachs of B. a/ricanus in Kenya and found the most important food component to be ticks of the species Rhipicephalus appendiculatus (58, 3070) and Amblyomma variegatum (35,5% 
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indicating a difference in food preferences. The findings of Bezuidenhout & Stutterheim (1980) that the genera Boophilus and Rhipicephalus were the most important ixodids utilized by B. erythrorhynchus in the Kruger National Park supports this finding. They also found that in controlled experiments B. erythrorhynchus was reluctant to feed on the adults of A. hebraeum. It should be mentioned that A. variegatum does not occur in South Africa but is replaced ecologically by A. hebraeum (Howell, Walker & Nevell 1978) .
The majority of Ixodidae found on the larger mammal species are not host-specific, but are found on a great variety of hosts (Zumpt 1964) . However, it is also evident that some species show a pronounced preference for certain mammal species (Walker 1970) . According to Walker (1970) cattle Bos tauruslindicus and buffalo Syncerus caffer are the favourite hosts of A. variegatum which have also been recorded parasitizing many other mammal species. Zumpt (1964) indicates that A. variegatum, A. hebraeum and R. appendiculatus parasitize both species of rhino but does not mention B. decoloratus. Carmichael (1976) examined buffalo in Botswana and found only one B. decoloratus on a total of 100 buffalo. Bezuidenhout & Stutterheim (1980) examined four buffalo in the Kruger National Park and found Amblyomma to be the dominant genus and no Boophilus. They also examined 15 impala Aepyceros melampus finding B. decoloratus the dominant species although Rhipicephalus and Amblyomma were found to a lesser extent. According to Walker (1970) (Howell et al. 1978) . The distribution of these two preferred tick species compared with acceptable records of B. africanus is shown in Figs. 1 Sclater (1900) indicated that B. africanus favoured buffalo and black and white rhinoceros in South Africa. Swynnerton (1907) came to the conclusion that B. africanus is very common in areas with a high concentration of buffalo in Zimbabwe. Buskirk (1975) studied the symbiont choices of oxpeckers in the vicinity of Chief's Island, northern Botswana, and found that B. africanus occurred exclusively on buffalo. He also analysed the data of Attwell (1966) and again found a preference for buffalo and other sparsely haired or naked symbionts. This preference, i.e. buffalo and rhinoceros, was also found by Grobler & Charsley (1978) in the Rhodes Matopos National Park, Zimbabwe. Buffalo were formerly found in the southern part of the Cape Province from Cape Town eastwards to Natal and Zululand. They were absent from the Karoo and Orange Free State but present in the northwestern, northern and eastern Transvaal. There seems to be no historical record of the existence of the white rhinoceros south of the Orange River. The species ranged from the Vaal River in the south and Zululand in the east, northwards to the Limpopo (Shortridge 1934) . Bothma (1975) gives the former distribution of the black rhinoceros as the whole of southern Africa except the Orange Free State and southern Transvaal.
History of cattle dipping
Bekker (1960) has described the history of cattle dipping in South Africa. Dipping was initiated in 1890 in the vicinity of Grahamstown. The first dip tank in Natal was built in 1902. The outbreak of East Coast Fever in July 1903 at Ingwavuma resulted in more extensive dipping practice in Natal and Zululand. An outbreak of East Coast Fever at Komatipoort in 1902 also stimulated systematic tick control in the Transvaal. Arsenic was the acaricide used until 1940 and the concentrations and dipping intervals were enforced by Government regulations. In controlled experiments with B. erythrorhynchus in captivity, arsenic trioxide proved to be fatal within a 48 h period (Bezuidenhout & Stutterheim 1980) . We think it reasonable to presume that arsenic has the same effect on B. african us.
Records of B. africanus Cape Province
Two alleged records are available from the Cape Province. Haagner & Ivy (1907) refer to a specimen in the Albany Museum (Grahamstown) collected by a local resident at Grahamstown but no date is given. This is probably the specimen identified as B. erythrorhynchus and cited by Skead (1965) as collected in July 1902 at Grahamstown. Pym (1909) recorded B. africanus in the company of wattled starlings Creatophora cinerea in March 1906 at King Williams Town but this observation is questioned by both Godfrey (1933) and Skead (1967) . There is no satisfactory evidence that B. africanus has ever occurred in the Cape Province or the Transkei.
Orange Free State and Lesotho
Neither published nor unpublished records were found for the Orange Free State or Lesotho.
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s. Afr. 1. Zoo!. 1981, 16(1) Natal Acceptable records of distribution for Natal and Zululand are shown in Fig. 1. A specimen Clancey (1964) came to the conclusion that B. africanus appears to be extinct in Natal and 'almost certainly extinct' in Zululand. In the absence of any further evidence this must be accepted as the case.
Transvaal
Acceptable records of B. africanus for the Transvaal are shown in Fig. 1 Elwell (1976) reported an observation in November 1975 near Rustenburg as 'Positively identified and confirmed'. Mr N Elwell was contacted but an attempt to trace the observer was unsuccessful. A.J. Hall-Martin (pers. comm. 1979) reported sightings of B. africanus at the junction of the Phugwane and Mphongolo rivers (23°02'S, 31 ° 17'E) and between the Nkulumbeni windmills (22° 57'S, 33°22'E) in the northern section of the Kruger National park in August and September 1979. In an attempt to confirm these observations the senior author conducted an unsuccessful ten day search of this area during December 1979. Although no grounds exist on which to reject these sightings, occurrence of a viable population is hardly even suggested.
From the available specimens (Rustenburg, Barberton, Komatipoort and Pietersburg) and following Ayres (1871), Buckley (1874) and Gurney (1887) , it appears that B. africanus occurred in northern (north of the Magaliesberg) and eastern Transvaal. According to Howell et al. (1978) A. hebraeum occurs in the bush veld north of the Magaliesberg and in the eastern Transvaal. R. appendiculatus occurs in most areas north of Krugersdorp, Pretoria and the eastern parts of the Carolina, Ermelo and Piet Retief districts. The distribution of these preferred tick species therefore corresponds with that of B. africanus and also with that of the preferred mammalian symbionts, buffalo and white and black rhinoceros (Shortridge 1934 , Bothma 1975 .
Except for the specimen collected in 1933 at Pieters burg , all the other specimens were obtained before or during 1896. Gurney (1887) published the observations of W. Ayres who collected birds in the eastern Transvaal in 1885. Ayres collected one specimen of B. erythrorhynchus at the Olifants River and remarked 'I met with but very few of these birds which seem to be disappearing as the large game become scarcer'. This is an indication that B. africanus were not present and that the numbers of B. erythrorhynchus were on the decline. However, W.F. Francis collected a specimen in 1896 at Komatipoort while Rendall (1896) mentioned a male collected at Barberton in the same year.
Adjacent countries
In Botswana B. africanus does not now occur south of 21°S (Smithers 1964) and Clancey (1971) does not know of it in southern Mozambique after c. 1910. In Zimbabwe it now occurs locally as far south as the Gona-re-Zhou National park at 22°S (Grobler 1979) . The only record from Swaziland is a specimen collected by E.C. Buxton in 1872 near the Asuto River (= Usutu River) (J. Culverwell in Iitt. 1980) in southeastern Swaziland (Gurney 1873».
Discussion
According to Shortridge (1934) and Howell et al. (1978) buffalo, black rhinoceros and the preferred tick species used to occur in the coastal areas of the eastern Cape. The biological reason for an absence of records of B. tifricanus is unknown. Much collecting of specimens and much writing on the natural history of the eastern Cape took place before 1850. The total failure to record anything as obvious as B. africanus makes nearly inescapable the conclusion that the species was not present there at the beginning of the historical period.
According to Howell et al. (1978) R. appendiculatus and A. hebraeum do not occur in the Orange Free State because they cannot survive on the open grass plains and according to Shortridge (1934) and Bothma (1975) neither did buffalo or black or white rhinoceros. The absence of both the preferred tick species and mammalian symbionts explains the absence of B. africanus in this area. Vincent (1970) showed that buffalo, white and black rhinoceros were common in the area between the Black Mfolozi in the north and the White Mfolozi in the south and according to Howell et al. (1978) R. appendiculatus and A. hebraeum are also present. The buffalo population in the present-day Mfolozi Game Reserve area suffered a severe set-back during the rinderpest epidemic in 1898 but their numbers increased thereafter and a herd of about forty animals was sighted in 1916. Their numbers were again reduced during the trypanosomiasis control campaign (1941 -1947) and in 1952 only four were known to survive in the reserve (Vincent 1970) . A nucleus, however, remained in the nearby Hluhluwe Game Reserve with 400 buffalos in 1934 and an estimated S.-Afr. Tydskr. Dierk. 1981, 16(1) 500 in 1940 (Bourquin, Vincent & Hitchins 1971) . Both black and white rhinoceros were protected during the anti-trypanosomiasis campaign but suffered a severe setback during a drought in 1933 when their numbers dropped to a dangerously low figure (Vincent 1970) . In 1947 the intensity of shooting decreased but in April 1947 the area was sprayed intermittently with DDT until 1948 when it was replaced with BHC. This aerial spraying continued until April 1951. The effect of this spraying on the birdlife is not known (Vincent 1970 ) but would not have been beneficial. Selous (1908 in Shortridge 1934 ) mentioned that buffalo used to be common in the Limpopo valley but were extinct by 1886. The rinderpest epidemic in 1898 decreased their numbers still further in the Transvaal and according to Stevenson-Hamilton (in Shortridge 1934) it reduced the population along the Sabi River to about twelve individuals. The last southern African white rhinoceros, outside the population in Zululand, was destroyed in 1895 in Zimbabwe which implies their extinction in Transvaal (Fitzsimmons 1925) . With the construction of the Selati railway line in 1890, large numbers of black rhinoceros were destroyed in the eastern Transvaal and in 1900 only a few individuals survived in the Lebombo mountains (Shortridge 1934) . It therefore seems that only a few individuals of the preferred mammalian symbionts of B. africanus survived at the turn of the century.
The observations of A.l. Hall-Martin in the Kruger National Park indicate that B. africanus may immigrate from surrounding areas as they occur in the nearby Gona-re-Zhou National park in Zimbabwe (Grobler 1979) across the Limpopo River. If so, this is a recent development because neither Pienaar & Prozesky (1961) nor Kemp (1974) record B. africanus for the Park. Furthermore, during a two year study (March 1973 -December 1974 on the related B. erythrorhynchus in the Park by the senior author, no observations were made in spite of systematic searches. While the passage of time will probably ensure that B. africanus re-establishes itself as a breeding species in the Park there is no need to wait for this to happen. Grobler (1979) has shown that reintroduction of a viable population of oxpeckers is feasible. Since the species used to occur in the Park we RECOM-MEND that the National Parks Board takes steps to reintroduce the yellow billed oxpecker Buphagus africanus to the Kruger National Park. For the same reason we also RECOMMEND that the Natal Parks,Game and Fish Preservation Board take steps to reintroduce the species to the Hluhluwe/Corridor IMfolozi Game Reserve Complex. Siegfried, Frost, Cooper and Kemp (1976a) considered that the primary reason for the decline of B. africanus in South Africa was the replacement of nearly naked skinned mammals such as buffalo by more densely haired domestic cattle. This is certainly part of the story. Although the decline and extinction of B. africanus in its Natal/Zululand and Transvaal populations was not documented by contemporary study it is clear from the foregoing data on food and feeding sites that a collocation of factors led to their extinction. The first in time was the collapse of the population of buffalo and rhinoceros due to increased hunting pressure with the introduction of rifles. The birds' transfer to less favoured cattle which might have permitted their survival as a
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S. Afr. J. Zoo!. 1981, 16(1) breeding population was prevented by the rinderpest epidemic of 1896 with its disastrous effect on the numbers of cattle and buffalo. Just as cattle numbers were rising again arsenical dipping was introduced on a wide scale in the first decade of this century and eating ticks coated with arsenical dip kills this predator within 48 h. If a breeding population survived in South Africa after 1910, which seems doubtful, game eradication to control trypanosomiasis followed by aerial spraying with DDT and BHC would have been the final agent of extinction.
